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HIILFLHQF\ DOVR GHSHQGV RQ UHDFWRU¶V VSDFH YHORFLW\ UHDFWLRQ¶V VWRLFKLRPHWU\ FDWDO\VW¶V VXUIDFH DUHD DQG W\SH 1LFNHO DQG
5XWKHQLXP DUH WKH PRVW SRSXODU FDWDO\VWV *DV FRQWDPLQDQWV OLNH 12 2 DQG 62 ZKLFK PD\ EH LQ H[KDXVW IORZ DFW
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1RZDGD\V RQH RI WKHPRVW VLJQLILFDQW HQYLURQPHQWDO SUREOHPV LV IRVVLO IXHO XVDJH DQG DV D UHVXOW LQFUHDVLQJ
FDUERQ GLR[LGH &2 FRQFHQWUDWLRQ LQ WKH DWPRVSKHUH > @ $OVR WHFKQRORJ\ SURJUHVV DQG HYHU LQFUHDVLQJ
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DQGZLQG HQHUJ\ FDSDFLWLHVZHUH  DQG  UHVSHFWLYHO\ >@ 7KH UDSLG LQFUHDVH KDV EHHQ GULYHQ E\ SULFH
GHFUHDVHWHFKQRORJ\GHYHORSPHQWFRPSHWLWLRQEHWZHHQPDQXIDFWXUHUVDQGJRYHUQPHQWDOVXSSRUW
'HVSLWHWKLVSRVLWLYHWHQGHQF\WKHUHLVDQH[LVWLQJVWRUDJHSUREOHPRIVWRFKDVWLFHOHFWULFLW\IURPZLQGDQGVRODU
39HQHUJ\ VRXUFHVPLVEDODQFHEHWZHHQJHQHUDWLRQ DQG FRQVXPSWLRQ FDQ OHDG WR VHYHUH FRQVHTXHQFHVRU HYHQ WR
EODFNRXWRISRZHUV\VWHP>@$WWKHSUHVHQWWLPHRQHRIWKHRSWLRQVIRU5(6HQHUJ\VWRUDJHLVWRDFFXPXODWHLWE\
SURGXFLQJ K\GURJHQ + WKURXJK ZDWHU HOHFWURO\VLV 'XH WR WKH VKRUWDJH RI UHQHZDEOH + LQIUDVWUXFWXUH
PHWKDQDWLRQZKHUH+LVFRPELQHGZLWK&2WRSURGXFHV\QWKHWLFPHWKDQHFDQEHSRVVLEOHVROXWLRQIRUUHF\FOLQJRI
LQFUHDVLQJ&2DQGDFFXPXODWLRQRIQRQFRQWLQXRXVHOHFWULFLW\6\QWKHWLFPHWKDQH&+SURGXFWLRQLVFRQYHQLHQW
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'HSHQGLQJ RQ WKH VSHFLILF DSSOLFDWLRQ DQG FDWDO\VW W\SH WKH PHWKDQDWLRQ UHDFWLRQ LV W\SLFDOO\ FRQGXFWHG DW
WHPSHUDWXUHV EHWZHHQ ±& >@ 7KH UHYHUVH UHDFWLRQ LV JHQHUDOO\ FRQGXFWHG DW WHPSHUDWXUHV KLJKHU WKDQ
&>@
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2.3. Pressure 
3UHVVXUHGHSHQGVRQWKHW\SHRIPHWKDQDWLRQUHDFWRUEXWJHQHUDOO\6DEDWLHUUHDFWLRQRFFXUVDWDPELHQWSUHVVXUH
DWP <HW H[FHSWLRQV H[LVW /DUJH VFDOH UHDFWRUV HJ &2 UHPRYDO DQG ZDWHU SURGXFWLRQ LQVWDOODWLRQV IRU
,QWHUQDWLRQDO6SDFH6WDWLRQRUVXEPDULQHV>@DQG³7KH$XGL(JDV3URMHFW´XVHKLJKHUHYHQPRUHWKDQ±
DWP SUHVVXUH >@7KH\RSHUDWHZLWK LQFUHDVHGSUHVVXUH EHFDXVH LW SRVLWLYHO\ DFWV RQ&2RU&2 FRQYHUVLRQ
±LPSURYHPHQWDQG&+VHOHFWLYLW\aLPSURYHPHQW>@
2.4. Gas Hourly Space Velocity (GHSV) 
/RQJHUUHVLGHQFHWLPHRIWKHIHHGJDVHVLQWKHUHDFWLRQFKDPEHUPHDVXUHGWKURXJKVSDFHYHORFLW\LQFUHDVHVWKH











H[LVW )LUVWO\ LW LV SURGXFHG DV D E\SURGXFW LQ WKH LQGXVWULDO SURGXFWLRQ RI OLPH VWRQH DPPRQLD DQG K\GURJHQ
6HFRQGO\&2FDQEHDEVRUEHGDQGFROOHFWHGIURPDLUEUHZHU\RUVHZDJHWUHDWPHQW<HWWKHPRVWVXLWDEOHVRXUFH
RI&2LVH[KDXVWRIELRJDVQDWXUDOJDVFRDORURWKHUHQHUJ\SURGXFLQJSODQW>@$FFRUGLQJWRSODQWW\SHH[KDXVW









7KHUH DUH VHYHUDO H[DPSOHV RI ODERUDWRU\ VFDOH PHWKDQDWLRQ UHDFWRU V\VWHPV >±@ 7KHVH ODERUDWRU\
LQVWDOODWLRQVKDYHGLIIHUHQWVL]HVVRPHVSHFLDOWHFKQLFDOVROXWLRQV\HWWKHJHQHUDOFRQFHSWLVYHU\VLPLODU$FFRUGLQJ
WR WKLV FRQFHSW VRXUFHVRI&2&2DQG+ DUHQHFHVVDU\0HWKDQDWLRQ UHDFWRU LV DPDLQ V\VWHPHOHPHQW%HIRUH
HQWHULQJWKHPHWKDQDWLRQUHDFWRUZKHUHUHDFWLRQRFFXUVLQOHWJDVVKRXOGEHPL[HGDQGSUHKHDWHG$VZDVPHQWLRQHG





WKLV UHVHDUFK SUHVHQWV D VLPSOH PRGHO GLVSOD\LQJ PDLQ DVSHFWV ZKLFK VKRXOG EH WDNHQ LQWR DFFRXQW PDNLQJ
PHWKDQDWLRQSURFHVVGHVLJQ)LJGHSLFWVJHQHUDOVFKHPHRIPHWKDQDWLRQSURFHVV
7KH WDUJHW LV RSWLPXPPHWKDQDWLRQ V\VWHPGHVLJQ ,QRWKHUZRUGV VD\LQJZHKDYH WRSURGXFHRXWOHW JDVZLWK
PRVWDSSURSULDWHFRPSRVLWLRQEHVW&2FRQYHUVLRQDQG&+VHOHFWLYLW\7RUHDFKWKLVWDUJHWILUVWO\SURSHUUHDFWRU
GHVLJQ VKRXOG EH VHOHFWHG ,W LQFOXGHVPDLQO\ VHFWLRQ RI UHDFWRU W\SH FDOFXODWLRQ RI FRQVWUXFWLRQ DQG RSHUDWLRQDO
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SDUDPHWHUV)RUH[DPSOHE\WHPSHUDWXUHSURILOHLQVLGHWKHUHDFWRUWKH\DUHGLYLGHGRQWKUHHW\SHVDGLDEDWLFIL[HG
EHG UHDFWRUV LVRWKHUPDO DQG SRO\WURSLF UHDFWRUV $OVR DUH H[DPSOHV RI IOXLGL]HGEHG UHDFWRUV PLFURFKDQQHO
UHDFWRUVKRQH\FRPEHWF+RZHYHUUHDFWRUGLDPHWHUUHDFWRUYROXPHLQVXODWLRQWKLFNQHVVDQGRWKHUDUHFRQVLGHUHG
DV FRQVWUXFWLRQ SDUDPHWHU H[DPSOHV 7HPSHUDWXUH 3UHVVXUH LQVLGH WKH UHDFWRU LQOHW JDV UHVLGHQFH WLPH
VWRLFKLRPHWULFUDWLR+&2[LVPDLQH[DPSOHRIRSHUDWLRQDOSDUDPHWHUV
6HFRQGO\ ULJKW SURSHU FDWDO\VW VKRXOG EH VHOHFWHG 6HOHFWLQJ FDWDO\VW VKRXOG EH FRQVLGHUHG HFRQRPLFDO
HFRORJLFDO WHFKQLFDO DQG FRQYHUVLRQ HIILFLHQF\ DVSHFWV $VZDVPHQWLRQHG LQ OLWHUDWXUH DQDO\VLV VRPH FDWDO\VWV
FRQVLVW RI QREOH KLJK FRVWPHWDOV HJ 6LOYHU$J SODWLQXP3W DQG JROG$X ,Q GHPRQVWUDWLRQ RU UHVHDUFK VFDOH












































































&+ VHOHFWLYLW\ KLJKHU GHPDQGHG FDWDO\VW LW LV &DWDO\VWV DOVR VKRXOG EH KLJK UHVLVWDQW WR WKHUPDO GHJUDGDWLRQ
IRXOLQJFUXVKLQJDQGSRLVRQLQJ)RUH[DPSOHGXULQJPHWKDQDWLRQSURFHVVDWORZHUWHPSHUDWXUHVPD\IRUPFDUERQ
7KLVFDUERQGHSRVLWVRQFDWDO\WLFVXUIDFHWKLVZD\UHGXFLQJFDWDO\VWSHUIRUPDQFH
$QRWKHU DVSHFW LV FDWDO\VW SRLVRQLQJ ZLWK FKHPLFDO FRPSRXQGV HJ VXOSKXU SRWDVVLXP 7KHVH XQGHVLUHG
FRPSRXQGVPD\HQWHUWKHUHDFWRUZLWKLQOHWJDVPL[WXUH,WGHSHQGVRQLQOHWJDVVRXUFHHJELRJDVWUHDWPHQWFRDO
JDVLILFDWLRQ,QWKLVFDVHWRDYRLGFDWDO\VWGHWHUPLQDWLRQSUHWUHDWPHQWLVUHTXLUHG
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5HVXOWVDQGFRQFOXVLRQV
0HWKDQDWLRQSURFHVVKDVVHYHUDODGYDQWDJHVIURPWKHHQYLURQPHQWDOSRLQWRIYLHZ7KLVUHDFWLRQNLOOVWZRELUGV
LQ RQH VKRW LWPD\ UHGXFH*+* HPLVVLRQV UHF\FOH DQG FRQYHUVH FDUERQPRQR[LGH RU FDUERQ GLR[LGH LQWR KLJK
DGGHGYDOXHSURGXFWVDQGFRQYHUVHK\GURJHQLQWRPRUHHDVLO\H[SORLWDEOHVRXUFHRIHQHUJ\PHWKDQH,QDGGLWLRQ




VXSSO\ UHVHDUFKRQPHWKDQDWLRQKDYHJRWD VHFRQGZLQGGXULQJ WKH ODVW WHQ\HDUV7KHUHDUH VHYHUDOH[DPSOHVRI






>@ 5HQHZDEOHV  *OREDO 6WDWXV 5HSRUW 5(1 ± 5HQHZDEOH (QHUJ\ 3ROLF\   >2QOLQH@ $YDLODEOH
KWWSZZZUHQQHW3RUWDOVGRFXPHQWV5HVRXUFHV*65*65BORZUHVSGI
>@ 3RZHU%ODFNRXW5LVNV(PHUJLQJ5LVN,QLWLDWLYH±3RVLWLRQ3DSHU&52)RUXP1RYHPEHU3RZHU%ODFNRXW5LVNV5LVN0DQDJHPHQW
2SWLRQV (PHUJLQJ 5LVN ,QLWLDWLYH ± 3RVLWLRQ 3DSHU 1RYHPEHU  >2QOLQH@ $YDLODEOH
KWWSVZZZDOOLDQ]FRPYBPHGLDUHVSRQVLELOLW\GRFXPHQWVSRVLWLRQBSDSHUBSRZHUBEODFNRXWBULVNVSGI
>@ 0XOOHU . )OHLJH 0 5DFKRZ ) 6DEDWLHU EDVHG &2PHWKDQDWLRQ RI IOXH JDV HPLWWHG E\ FRQYHQWLRQDO SRZHU SODQWV (QHUJ\ 3URFHGLD
±
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